INTRODUCTION {#sec1-1}
============

Lichen planus is a unique mucocutaneous disorder first described and named by a famous British physician named Wilson in 1869.\[[@ref1]\] The disease apart from affecting the skin and oral mucosa, also involves hair follicles, nails, esophagus and seldom the eyes, urinary tract, nasal mucosa, larynx and genitalia.\[[@ref2][@ref3]\] The lesion when affecting the skin presents typically as flat topped violaceous papules affecting the wrists and ankles and also seems to affect the flexor surfaces of the extremities.\[[@ref4]\]

The disease when it affects the oral mucosa is termed oral lichen planus (OLP). OLP usually affects 1-2% of the adult population.\[[@ref4]\] OLP has been described as a disease of the middle aged, predominantly in adults over the age of 40 and more common in women than men in ratio 1.4:1.\[[@ref5]\] Various etiologic factors have been described over the years for this disease including stress, foreign bodies such as restorations, trauma, bacterial and viral pathogens. The pathogenesis for this disease is considered to be a T cell mediated immune mechanism.\[[@ref6]\] The buccal mucosa and the tongue are the most common sites where this disease manifests and usually is seen bilaterally.\[[@ref4]\] Six clinical types of OLP lesions may be seen individually or combined: Papular, reticular, plaque type, atrophic, erosive and bullous.\[[@ref2]\]

It is a well-known fact that OLP is considered a "potentially malignant disorder."\[[@ref7]\] Nevertheless, there have been various controversies regarding malignancy and OLP. One of them was addressed by Holmstrup in 1992 which was whether OLP had the inherent potential to turn to malignancy or is it the altered epithelium that makes it more susceptible to carcinogens.\[[@ref8]\] The second controversy was regarding the percentage of OLP turning to malignancy which had been previously hampered by inconsistencies in the diagnostic criteria used for OLP. Now that it has been cleared most authors agree that 0.2-2% of OLP can turn malignant.\[[@ref9][@ref10]\] The third and the most important controversy is regarding the subtype of OLP that is at more risk to turn into carcinoma. Few authors claim that the erosive and atrophic forms are at more risk, whereas others feel all the subtypes are at equal risk.\[[@ref11][@ref12][@ref13]\] Exfoliative cytology and cytomorphometry have been considered to be an important adjuvant for the assessment of malignant changes in the oral cavity. Quantitative parameters such as cytoplasmic diameter, cytoplasmic perimeter and cytoplasmic area (CD, CP, CA) and nuclear diameter, nuclear perimeter and nuclear area (ND, NP, NA) and cytoplasmic to nuclear ratio have been used widely for this purpose.\[[@ref14][@ref15]\] In this study, we have addressed the third controversy by using exfoliative cytology and cytomorphometry. We conducted this study because exfoliative cytology has been extensively used to assess the malignant potential of various potentially malignant disorders such as oral submucous fibrosis, leukoplakia and erythroplakia, but never has been successfully used to study the various subtypes of OLP.

MATERIALS AND METHODS {#sec1-2}
=====================

The present study was carried out after a clearance from the ethical committee in the University. The study comprised of nineteen patients (ten male and nine female) with clinically and histologically proven OLP consisting of the reticular \[[Figure 1](#F1){ref-type="fig"}\], plaque type, atrophic and erosive \[[Figure 2](#F2){ref-type="fig"}\] subtypes. A total of 10 normal, healthy individuals comprised of 5 males and 5 females served as controls. After an informed consent, buccal keratinocytes were collected from the lesional areas of patients with OLP and also from the normal appearing buccal mucosa of control group using a slightly moistened sterilized wooden spatula (Vishvesh Pvt., Ltd., Chennai, India).

![Clinical photograph of a patient showing reticular oral lichen planus in the right buccal mucosa](CJ-11-3-g001){#F1}

![Clinical photograph of a patient showing erosive oral lichen planus in the right buccal mucosa](CJ-11-3-g002){#F2}

The smears were then transferred and spread uniformly on a clean glass slide containing 0.02 M NaCl (Coral marketing, India) which acts as a buffer and also helps in removing cell debris and bacteria. The slides containing smears were fixed in 95% alcohol for 30 min. The slides were then stained by using Feulgen reaction (Artisan feulgen kit, Dako). After reviewing, the smears were further subjected to morphometric evaluation. For each slide, 200 representative cells with distinct cellular and nuclear outlines, avoiding overlapping cells were captured as high quality photomicrographs using a Nikon 4100 digital camera (Nikon, Japan) attached to an Olympus CK trinocular microscope (Olympus, Japan). The captured images were transferred to a computer for morphometric analysis. The final image captured on the monitor had a magnification of ×400. The morphometric evaluation was carried out using image analyzer software, Image-Pro Express version 5.1 (MediaCybernetics, USA).

The morphometric parameters that were studied were CD, CP, CA \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\] and ND, NP, NA \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\]. Furthermore CA/NA was calculated. The 29 samples considered for the study were broadly divided into two groups. Group I (control group) consisted of normal healthy individuals. Group II (study group) consisted of the patients with OLP. The study group was further subdivided into two sub groups. Group IIa consisted of patients with reticular/plaque type OLP and Group IIb consisted to erosive/atrophic type OLP. Statistical analysis of the data was carried out using the SPSS software version 17.0 (IBM, USA) for Windows 7 (Microsoft, USA).

![Screen-shot demonstrating the assessment of cytoplasmic perimeter and cytoplasmic area using Image Pro Express software (MediaCybernetics, USA)](CJ-11-3-g003){#F3}

![Screen-shot demonstrating the assessment of cytoplasmic diameter using Image Pro Express software (MediaCybernetics, USA)](CJ-11-3-g004){#F4}

![Screen-shot demonstrating the assessment of nuclear perimeter and nuclear area using Image Pro Express software (MediaCybernetics, USA)](CJ-11-3-g005){#F5}

![Screen-shot demonstrating the assessment of nuclear diameter using Image Pro Express software (MediaCybernetics, USA)](CJ-11-3-g006){#F6}

RESULTS {#sec1-3}
=======

The CD, CP and CA were evaluated in the 19 samples of the study group and 10 normal individuals. The mean values of the CD in Group I was 63.15 μm whereas the mean values of the same in Group IIa and Group IIb were 62.98 μm and 52.10 μm respectively. As far as the CP is concerned the mean values of Group I, IIa and IIb were 201.11 μm, 196.24 μm and 165.88 μm respectively. When the CA in the three groups was evaluated it was found that the values were 3203.86 μm^2^, 3036.42 μm^2^ and 2126.82 μm^2^ in Group I, IIa and IIb respectively \[[Table 1](#T1){ref-type="table"}\]. As far as the significance is concerned the *P* value failed to reach significant levels (i.e. \<0.05) when Group I and IIa were compared. However, *P* value showed that there is a significant difference in all the cytoplasmic parameters when Group I was compared with Group IIb \[[Table 2](#T2){ref-type="table"}\].

###### 

Descriptive statistics of all the parameters in the three groups
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###### 

*T*-test comparing the cytoplasmic parameters between Group I and Group IIa, IIb

![](CJ-11-3-g008)

Similarly the nuclear parameters namely ND, NP and NA of the control group consisting of 10 normal individuals and the study group consisting of 19 OLP samples were compared. The mean ND and NP in the control group were 9.41 μm and 30.08 μm respectively, whereas the mean NA in this group was 71.34 μm^2^. The mean values of the ND in the reticular/plaque type OLP group (Group IIa) and erosive/atrophic OLP group (Group IIb) were 9.48 μm and 10.45 μm respectively. The mean NP was 30.83 μm and 32.72 μm in Group IIa and Group IIb respectively and the mean NA for Group IIa was 71.46 μm^2^ whereas in Group IIb it was 84.63 μm^2^ \[[Table 1](#T1){ref-type="table"}\]. Statistically the ND, NP and NA in Group IIb was significantly increased (*P* \< 0.05) when compared to Group I, whereas the reticular/plaque type group showed no statistically significant difference with that of the control group consisting of normal individuals \[[Table 3](#T3){ref-type="table"}\].

###### 

*T*-test comparing the nuclear parameters between Group I and Group IIa, IIb

![](CJ-11-3-g009)

From the above values, the CA/NA was calculated and subsequently the mean was calculated for the control and study groups. The mean CA/NA for group I was 52.02 μm^2^. In the study groups, the mean was 48.32 μm^2^ and 31.04 μm^2^ for Group IIa and IIb respectively \[[Table 1](#T1){ref-type="table"}\]. As seen for the cytoplasmic and nuclear parameters, the *P* value reached statistically significant levels (*P* \< 0.05) when Group IIb was compared with Group I and failed to reach \< 0.05 when the reticular/plaque type OLP and control group were compared \[[Table 4](#T4){ref-type="table"}\].
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*T*-test comparing the cytoplasmic area/nuclear area between Group I and Group IIa, IIb

![](CJ-11-3-g010)

DISCUSSION {#sec1-4}
==========

OLP is a chronic autoimmune disease mediated by T lymphocytes that involves the stratified squamous epithelial tissue. The designation and description of the pathology were presented and named by the English physician Wilson.\[[@ref1]\] Louis-Frédéric Wickham added to the description of the lesion by describing the clinical appearance as being greyish striae and dots. It was after him that the important clinical feature of OLP "Wickham striae" was named in 1895.\[[@ref16][@ref17][@ref18]\]

In the present study, the cytoplasmic and nuclear parameters as well as the CA to NA ratio was compared between the control group (Group I) and the study groups (Group IIa and IIb) to assess the malignant changes in the exfoliated cells. Statistical analysis showed that there is a significant decrease in the CD, CP and CA \[[Table 2](#T2){ref-type="table"}\] in the erosive/atrophic group when compared to the normal healthy individuals. The reason that Cowpe *et al*.,\[[@ref19]\] state for the reduction in CD and consequently the CP and CA to be an early indicator in a cell turning malignant is due to dysplasia. They state that when a normal cell becomes dysplastic there is reduction in the cell diameter. This statement was supported by the study done by Ramaesh *et al*.,\[[@ref20]\] They found that there is reduction in the cytoplasmic parameters of the squames obtained from the lesions showing dysplasia histologically and no significant reduction in lesions lacking dysplasia. The reason for this decreased CD was thought to be because of the increased activity of cells due to which the ability of cytoplasm to mature diminishes.\[[@ref21]\] There was statistically no significant change in the reticular/plaque OLP group when compared with the control. The reason behind this is probably the cells in these lesions were not dysplastic.

When the nuclear parameters were compared in this study, the results showed a statistically significant increase in the ND, NP and NA \[[Table 2](#T2){ref-type="table"}\] in the erosive/atrophic OLP as compared to the controls. According to the study done by Ramaesh *et al*.,\[[@ref20]\] the reason they state for the increase in the ND is due to dysplasia. As the normal cells turns dysplastic and then malignant, there is a progressive increase in the ND and consequently in the NP and NA. According to Ikeguchi *et al*.,\[[@ref22]\] the increase in the ND is probably due to gross changes in the number of chromosomes (aneuploidy). There was statistically no significant difference in the ND, NP and NA \[[Table 3](#T3){ref-type="table"}\] when the reticular/plaque type OLP was compared with the control group. The reason behind this is probably the cells in these lesions were not dysplastic and were not proliferating actively.

Furthermore the CA to NA was significantly reduced \[[Table 4](#T4){ref-type="table"}\] when the erosive/atrophic group was compared to the control group in this study. In the study done by Sugerman *et al*.,\[[@ref23]\] they found a reduced CA to NA ratio in the erosive/atrophic OLP group when compared to the control group, but it failed to reach a statistically significant value probably due to small sample size. The reason for the smaller CA and increased NA and hence a decreased cytoplasmic to nuclear ratio seen in the squamous epithelium indicates a lesser differentiation (i.e. the basal/suprabasal cells).\[[@ref24]\] There was statistically no significant difference in the CA to NA \[[Table 3](#T3){ref-type="table"}\] when the reticular/plaque type OLP was compared with the control group. The reason behind this is probably the cells in these lesions were highly differentiated.

It is seen in this study that there is a statistically significant difference in the cytoplasmic and nuclear parameters as well as the CA to NA ratio in the erosive/atrophic types of OLP when compared to the normal individuals and statistically no significant difference in the cytoplasmic and nuclear parameters as well the CA to NA ratio in the reticular/plaque type OLP when compared to the normal individuals. Thus these comparisons between the study groups and the control groups shows that our study is in favor of the hypothesis that erosive/atrophic OLP are at more risk of turning malignant when compared to the reticular/plaque OLP. Though a large sample size and further research is required to say anything decisively it can still be said that exfoliative cytology and cytomorphometry can be used as an adjuvant rather than as a diagnostic tool and it can also be used for mass screening and for follow-up purposes.

SUMMARY {#sec1-5}
=======

OLP has been considered a potentially malignant disorder, though the subtypes of OLP that are at risk have not been determined conclusively. It has been shown that there is a decrease in CD, CP and CA, increase in ND, NP and NA and also a decreased CA to NA ratio in the premalignant and malignant lesions when compared to the normal. Thus these changes can be considered as early malignant changes occurring in the cells. Thus it is very important to assess the quantitative changes occurring in OLP and though computer aided cytomorphometry cannot be diagnostic, it can be used as an adjuvant or in mass screening and follow-up of patients with OLP to assess the risk status.
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